1. Introduction {#sec1-1}
===============

*Candida albicans*, a type of the yeast Candida, is a commensal of the digestive tract and skin ([@ref1]). Usually, it is harmless in healthy people ([@ref2]). The occurrence of *Candida albicans* found in the oral cavity of the neonates has been reported to be 45 % ([@ref3]), in healthy children 45%--65% ([@ref4]), in healthy adults 30%--45% ([@ref2]), and in denture wearers 50%--65% ([@ref5]).

Candidiasis is a fungal infection generally caused by the pathological overgrowth of *Candida albicans*. It affects the skin ([@ref6]), mouth ([@ref2]), genitals ([@ref7]), and rarely, it spreads in the form of an invasive systemic infection throughout the deep organ of the body such as the lungs ([@ref8]), esophagus ([@ref9]), liver ([@ref10]), kidneys ([@ref11]), and heart ([@ref12]). Systemic candidiasis presents a mortality rate of 71--79% ([@ref13]).

Oral candidiasis is frequent in infants and elderly aged ([@ref2]). Many types of oral candidiasis have been described, among others, the acute pseudomembranous, the acute erythematous/atrophic, the chronic hyperplastic, the chronic erythematous/atrophic, the median rhomboid glossitis, and the angular cheilitis ([@ref14]).

The chronic erythematous candidiasis (CEC), referred to "denture stomatitis", is a chronic inflammation of the oral mucosa underlying a partial or total denture ([@ref2], [@ref15], [@ref16]); the palatal mucosa being the most affected ([@ref2]).

Clinically, CEC is presented as local or diffuse erythema and rarely nodular/papillary hyperplasia ([@ref17]).

The diagnosis of CEC is based on a careful clinical assessment confirmed by a microbiological test to detect pathogenic *Candida albicans*.

The aim of this study was to evaluate the occurrence of CEC in a group of Lebanese denture wearers.

2. Materials and methods {#sec1-2}
========================

This study was conducted in accordance with the Helsinki agreement for research on humans. All the participants gave their consent. Inclusion criteria for patients in this study were:

Aged between 40 and 80 years old.Wearing maxillary complete denture for more than a year.

Ninety-eight full acrylic maxillary denture-wearing patients (50 women and 48 men), meeting the inclusion criteria, were selected and divided into 2 categories: a) age between 40 and 60 years old, and b) age older than 61 years old.

In order to make the diagnosis of CEC, a meticulous clinical oral exam was carried out followed by a quantitative microbiological measurement from the patient's palatal mucosa in order to confirm the presence of *Candida albicans* in its virulent form. The two procedures were performed by the same investigator.

The microbiological specimens were collected and transported by sterile devices (BBL Culture Swabs) from \[Becton-Dickinson (New Jersey, USA) Microbiology System\]. In the laboratory, a mix of Sabouraud's dextrose agar (dextrose 40 g/l, peptone 10 g/l, and agar 20 g/l), chloramphenicol 0.5 g/l, and actidione 0.5g/l was used for swabs culture; the incubation time was set to 48 hours at 37°C in aerobic conditions; 0.5 ml of animal serum was added to separate *Candida albicans* from other species by inducing filaments production.

*Candida albicans* colony counts expressed in colony forming unit (CFU)/ml collected from the palates were noted.

Data obtained was analyzed using SPSS, PC Statistical Package. Statistical analysis was performed with Chi-square tests and the statistical significance set at 0.05.

3. Results {#sec1-3}
==========

Our sample of Lebanese population consisted of 98 full maxillary denture wearers, 50 females (51.02 %) and 48 males (48.97 %). The patient's age ranged between 40 to 75 years, with a mean 62.05 years; out of the total 98 patients, 33 aged between 40 and 60 years whereas the rest were older than 60 ([Table 1](#T1){ref-type="table"}).
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Percent distribution of sample according to age and gender
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Statistical analysis by *X*^2^ tests was done to determine if there is a relation between patient's gender and age and CEC.

Concerning the gender, the clinical and microbiological assessments revealed a total of 68 patients (69.38 %) \[25 males (25.51%) and 43 females (43.87%)\] presenting CEC; 30 patients (30.61 %) \[23 males (23.46%) and 7 females (7.14%)\] had healthy palatal mucosa without any inflammation signs. When assessing the association gender-CEC it showed a statistically significant relationship (*p* \< 0.001) ([Table 2](#T2){ref-type="table"}).

###### 

Statistics analysis (X2 tests) showing association between gender and CEC; X2= 13.2627; p-value \< 0.001. (Statistically significant at p \< 0.05); CEC +: presence of CEC. CEC -: absence of CEC
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With respect the patient's age, results did not show any statistically significant relation between both age groups (40-60 years and \> 60 years) and CEC (*p* = 0.57114). Twenty-seven out of the 33 patients (81.81%), aged between 40 and 60 years showed CEC signs against 6 (18.18%); whereas for the second age group (\> 60 years) 41 patients out of 65 (63.07%) showed CEC signs while 24 (36.92%) had a healthy mucosa ([Table 3](#T3){ref-type="table"}).

###### 

Statistics analysis (X2 tests) showing association between age groups and CEC; X2= 3.6193; p-value = 0.57114. (Statistically significant at p \<0.05); CEC +: presence of CEC. CEC -: absence of CEC
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As for the distribution according to the type of the lesions, no statistically significant relation was found neither with the patient's gender nor age groups (Tables [4](#T4){ref-type="table"} and [5](#T5){ref-type="table"}).
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Statistics analysis (X2 tests) showing association between gender and types of CEC; X2= 2.6188; p-value = 0.269983. (Statistically significant at p \< 0.05)
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###### 

Statistics analysis (X2 tests) showing association between age groups and types of CEC; X2= 2.0721; p-value = 0.354845. (Statistically significant at p \< 0.05)
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Out of the 98 patients, 5 (5.1%) \[3 males (3.06%) and 2 females (2.04%)\] presented a local erythematic lesion, against 60 (61.22 %) \[20 males (20.40%) and 40 females (40.81%)\] presenting a diffuse erythema, and 3 (3.06 %) \[2 males (2.04%) and 1 female (1.02%)\] having the hyperplasic type ([Table 4](#T4){ref-type="table"}).

On the other hand, a significant proportion from the two age groups adhered to the diffuse erythematic type of CEC. Only a minority (8 patients) (8.16%) displayed local erythematic and hyperplasic types. Interestingly, no patients from the younger group presented a hyperplasic type of CEC ([Table 5](#T5){ref-type="table"}).

4. Discussion {#sec1-4}
=============

Chronic erythematous candidiasis is a common problem in denture-wearer patients. Usually asymptomatic, the inflammatory erythema of the oral mucosa supporting the denture can be in some cases accompanied by pain or burning sensation ([@ref18]).

Many researchers have studied in different ways (clinically and/or microbiologically) and in several races, the prevalence of CEC reported to be ranged between 11 to 60% ([@ref19]). According to a systematic review and meta-analysis by Moosazadeh et al. ([@ref20]), the prevalence of CEC, based on clinical examination only, in 12 Iranian studies varied from 1.91% to 54.6%; the total number of persons examined was 2271 with an average age ranging from 32.68 to 87.5 years and a sample size floating between 40 and 343 individuals.

Similarly, in Chilean ([@ref21]) and Finnish ([@ref22]) clinical studies, CEC was found to be the most frequent oral mucosal lesion among individuals older than 65 years with an incidence of 22.3% and 25%, respectively.

Another clinical study performed by Zissis et al. ([@ref23]) who compared the occurrence of CEC in two populations, British and Greek, concluded that a statistically significant difference exists between them with 27% and 39.7%, respectively.

The same applies to the study of Kossioni ([@ref24]) who clinically examined 106 Greeks and observed CEC in 39.6% of them.

In the present study, the prevalence of CEC which was found to be 69.38% cannot be compared with any of the findings cited above due to the difference in the assessment method which is contrary to the others based on both clinical and microbiological examinations. However, this result agrees with what was stated by Budtz-Jörgensen (65%) ([@ref25]), Webb et al. (65%) ([@ref26]), Pahlavanzadeh et al. (70%) ([@ref27]), and Tavakol and Emdadi (75%) ([@ref28]), who have adopted the same technique of patient's evaluation by searching the pathogen form of *Candida albicans* in addition to the clinical examination.

Unlike this findings, clinico-microbiological studies conducted by Zomorodian et al. ([@ref29]) and Jafari Nodoshan et al. ([@ref30]), concluded that the prevalence of CEC was respectively 41.5% and 58% respectively. This difference might be related to a difference in the samples size or to the patient education with regard to a good oral and denture hygiene.

Despite the fact that both genders are affected by CEC, women in the current study were more frequently concerned with 43 out of 50 (86%) included in the sample against 25 out of 48 men (52.08%); this supports what was reported in the literature (18, 19, 26, 31) and seems to be related to the women continuous use of the denture for aesthetic and social reasons.

In our study, among the 98 patients examined, the diffuse erythematic type of CEC was the most retrieved (61.22%) followed by the local erythematic type (5.10%) and the hyperplasic type (3.06%); this confirms the statements of Scully ([@ref32]) and Burket et al. ([@ref33]).

As for the patient's age, it was found irrelevant predictors of the disease; all age groups were affected by the disease with a predominance of the patients older than 61 years. This result corroborates the one we noticed in a previous study aimed to evaluate the denture-related factors predisposing to denture stomatitis in a Lebanese population ([@ref34]).

Finally, our study aiming to evaluate the prevalence of CEC is not without limitation; because of the restricted number of patients assessed, exact conclusions must be delayed until future research validates our results.

5. Conclusion {#sec1-5}
=============

The prevalence of CEC in Lebanese denture wearers investigated by clinical and microbiological examinations is found to be high compared to other populations with a female predominance. Among all the clinical types of CEC, the diffuse erythematic one is the most common.

• Conflict of interest: none declared.
